T he concept of frailty has garnered considerable attention in the past few years, becoming a focus of clinical discussion and empirical scrutiny. This is most likely because a substantial body of research documents that frail older people experience poor health outcomes that cannot only be explained by age, functional status, or comorbid diseases. Those who consider frailty a common geriatric "syndrome" broadly define it as a loss of function, decline in physiological reserve, impaired resistance to stressors, and a state of increased susceptibility to disease and illness. [1] [2] [3] [4] [5] Frailty is distinguished from disability or comorbid diseases and aligned more with risk "resulting from age-or disease-associated physiologic accumulation of subthreshold decrements affecting multiple physiologic systems." 6 There is now growing evidence documenting that preoperative frailty is a valid indicator of postoperative complications, 7, 8 including delirium, 9,10 falls, 11, 12 increased length of hospitalization, 13 discharge to a nursing or assisted living facility, 14 hospital readmissions, 14 and other surgical complications. 8, 15 In addition, frailty among community-dwelling older people is associated with reduced quality of life 16 and is a valid predictor of all-cause mortality. 8, 17, 18 Despite the clinical importance of frailty, there is considerable debate regarding its most prominent features, how it should be measured, and its clinical significance. 2, 3, 5 Notably, 2 conceptual models have influenced research examining frailty and its outcomes. Fried et al, 1 using data from the Cardiovascular Health Study, proposed a physical phenotype model based on 5 salient criteria. These include excessive weight loss, exhaustion, slow gait speed, weak handgrip strength, and sedentary behavior defined by low physical activity. The number of criteria present determines a patient's frailty status, with 0 indicating robust or healthy, 1-2 indicating prefrailty, and ≥3 indicating frailty.
Alternatively, Rockwood et al 19 and Rockwood and Mitnitski 20 proposed that frailty represents an accumulation of deficits, necessitating markers from multiple domains and a broader collage of symptoms to fully portray its underlying clinical features. In a multifactorial framework, a person's frailty is based on the sheer number of markers (ie, symptoms, signs, diseases, clinical impressions) indicated out of the total, a proposition that allows for different measures and questionnaire length, without undermining the instruments' diagnostic utility. When pitted against each other and using the same data source, the deficit approach underestimates mortality less frequently. 21 Overall, whether one chooses to align with the phenotype or the deficit approach, they both consider frailty as a reflection of deficits, just basing this impression on a smaller subset of muscular weakness and physical burden markers in the former and a larger, if not more holistic, cache of deficits in the latter.
Notwithstanding their applications, both approaches have their own shortcomings. The cumulative deficit approach uses a single additive score and as a result glosses over the salience of different domains. It is quite likely that some markers are more clinically meaningful to the individual. For example, incapacity and its effect on routine activities of daily living (ADL) may have greater clinical importance to the patient because the restrictions on their life are more personally salient, than say unintentional weight loss or low physical activity. Understanding the relative importance of different domains would help clarify underlying vulnerability and, from a medical standpoint, facilitate rendering differential diagnosis. A summative index also leaves unresolved the "prognostic" value of different items and their relative contribution to the clinical syndrome. 2 The Fried phenotype provides an opportunity to examine the role of physical burden with regard to a coherent medical syndrome. [22] [23] [24] [25] However, even using a reduced set of items, researchers have been unable to obtain consistent phenotypes across different studies. 25 This opens the door for different clinical profiles and undermines empirical attempts to clarify a "syndrome." Moreover, like the frailty index, the predictive accuracy of various markers is never addressed; each of the 5 criteria is weighted equally in determining frailty phenotypes. Sensitivity, specificity, and receiver operating characteristic analyses have not yielded a consensus with respect to the different markers' ability to differentiate functional outcomes. 24, [26] [27] [28] [29] In addition, studies have shown that as few as 3 physical burden items net the same predictive validity as the 5 Fried criteria in predicting incident falls, disability, fractures, and death as far out as 9 years in older women. 30 More recently, studies have shown that increasing the number of items with the addition of polypharmacy and self-reported health can enhance predictive validity of the Fried index. 31 This finding holds for instruments adding measures of cognitive functioning assessing memory and speed of processing. 32, 33 Additional drawbacks to the Fried phenotype method are that 3 criteria are measured on continuous scales and must be dichotomized using a 20th percentile rule, necessitating a reference population, which can be onerous to clinicians. 34 A study of German community-dwelling older people found high correspondence between the traditional lower quintile approach to designate frailty and a population-independent cut-point approach. 35 Cut-points were derived from the literature and resulted in higher frailty prevalence rates than those reported using the traditional Fried method. Finally, several studies that derived subtypes matching the Fried phenotypes validated them using functional health markers (ie, ADL), thus conflating associations between frailty and disability-related outcomes. 19, 25, 26 
STUDY OBJECTIVES
The present study was designed to resolve 2 pressing concerns, using an integrated set of psychometric and statistical techniques that should help refine our understanding of frailty and improve its predictive accuracy. We first used item response theory (IRT) to ascertain whether a single frailty "liability" can be derived based on markers reflecting physical burden, nutrition/fitness and functional limitations, emotional health, and social activity domains. This portion of the analysis reveals the discriminative properties of markers within domains and their ability to detect frailty severity. We then used latent class analysis (LCA) to derive frailty subtypes using markers identified from the IRT analysis. The LCA can detect whether there are distinct subtypes of frailty that characteristically differ from each other based on a more parsimonious set of markers. Classes were then characterized based on demographic and health covariates and comorbidities that could potentially confound adverse outcomes. Finally, we used multivariable logistic regression (MLR) to examine relations between class membership and postsurgical complications, readmission, and self-reported change in quality of life. ) and is routinely collected during patient's preoperative evaluation, which is conducted at the CPAP. At that time, the total number of surgical patients who were assessed preoperatively at the CPAP and had surgery was 18,735, of which 12,877 consented over the entire 2014 period. The number of actual surgeries performed in the 7-month window selected for this study involved 10,491 patients, of which 7043 (67%) consented to have their data included in the SATISFY-SOS registry and 4042 (57% of those consented) actually completed both baseline and 30-day surveys, as of the beginning of this investigation. We then excluded patients with missing data in any of the selected data fields (demographic variables, frailty items, and patient-reported outcomes), yielding an analysis sample of 2828 patients with complete information.
METHODS

Data Collection and Study Population
An extensive literature review produced 52 common frailty measures across different assessment strategies. A total of 32 of these matched up against our medical institution's preoperative anesthesia electronic medical records. Sixteen of these measures are routinely collected as part of preoperative assessment, and an additional 16 were culled from SATISFY-SOS Baseline Survey completed by each consented patient during their first presurgical office visit. The latter set includes 9 items from the baseline Veteran RAND 12 (VR-12; RAND Corp, Santa Monica, CA) plus its aggregate scores as well as each patient's response to 5 additional questions asked in the same survey. All 32 items are either categorical (nominal and ordinal scales) or continuous measures. Although these types of variables do not challenge the robustness of our statistical methods, for simplicity, we dichotomized all the data using prespecified cut-points relevant to conceptual models of frailty. Supplemental Digital Content, Table 1S , http:// links.lww.com/AA/C524, shows the final set of measures and comparisons between patients lost to follow-up and the final analytic sample.
Statistical Analysis
Using IRT, we tested a 2-parameter graded response model, which is appropriate for binary and polytomous (categorical) frailty markers. 37 The IRT model produces 2 parameters that detail properties of the markers (ie, the item characteristic function). The difficulty (location) parameter indicates the probability of responding to the marker affirmatively at varying levels of frailty (trait) severity. When difficulty parameters are relatively large, they indicate that patients require very high frailty severity scores to endorse the item. The discrimination (slope) parameter reveals how rapidly the probabilities changes with frailty severity. When discrimination (slope) parameters are large, they indicate that the probability of endorsing this item increases with corresponding increases in frailty severity (eg, steeper slopes). Items that discriminate well should have difficulty (location) parameters that generally range from −3 to 3 and discrimination (slope) values ranging from 0 to 3. The item characteristic curve (ICC) is a function that provides the relationship between the underlying frailty continuum and the estimated probability of scoring a positive value on the individual marker.
The 2-parameter graded response models were tested within each of the 4 domains, including 7 physical burden markers, 7 emotional health markers, 3 markers from the nutritional domain combined with 11 from the fitness and functional limitations domain, and 4 from the social support domain (including employment as a proxy for social activity). Once we obtained a final set of efficient markers, we then used confirmatory factor analysis (CFA) to ascertain the dimensional structure of the resulting frailty markers. The CFA model used weighted least squares means and variance estimation and robust standard errors, which is appropriate for categorical data. We then used LCA to examine frailty phenotypes using the markers that performed well in the IRT analysis. This procedure assigns patients to mutually exclusive classes based on their patterns of endorsing markers from the different domains. The resulting classes are qualitatively discrete so that patients within a class are more "homogeneous" with regard to frailty experiences than patients belonging to a different class. The "best-fitting" LCA model is selected by comparing a base undifferentiated 1-class model with models that increase in complexity and extract additional classes. Specifically, the selected model should provide superior statistical indicators of overall model fit (lower values for Akaike Information Criterion, the Bayesian Information Criterion, and/or the sample size-adjusted Bayesian Information Criterion), a significant Lo-MendellRubin Adjusted Likelihood Ratio Test (P < .05) and provide a meaningful interpretation of the resulting classes. 38 Based on estimated posterior probabilities, we then assigned patients to their respective classes and examined relations between class membership and 30-day surgical outcomes including postoperative complications (any problem = 1), change in quality of life 30 days after surgery (worse = 1), and hospital readmission (yes = 1) obtained www.anesthesia-analgesia.org
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Frailty Phenotypes and Surgical Outcomes from the SATISFY-SOS 30-day survey. The latter analysis was conducted using MLR, appropriate for dichotomous outcomes. These analyses controlled for disease comorbidity as well as type and duration of surgery (minutes), surgical risk (cardiac, intermediate, or high), cigarette and alcohol consumption, and demographic factors including age, sex, race (ethnicity), and employment status.
Preliminary data management was performed using SAS Version 9.4 (SAS Institute Inc, Cary, NC) and statistical analysis for the IRT and LCA models using the Mplus statistical software package (Muthén & Muthén, Los Angeles, CA). 39 Results are presented with exact P values and 95% confidence intervals (CIs) for measures of parameter precision. Unadjusted P values <.05 were considered statistically significant.
RESULTS
IRT Model
We began with 32 frailty markers reflecting the 4 domains (Supplemental Digital Content, Table 1S , http://links.lww. com/AA/C524). The preliminary IRT analysis conducted separately within each domain allowed us to eliminate 14 markers with poor psychometric properties, either having relatively low (or negative) difficulty scores and/or weak discrimination parameters and because the corresponding ICCs visually reinforced poor item performance. Table 1 shows the IRT results after combining the 18 successful frailty markers from the individual domain analyses into a single model. In the physical burden domain, only poor physical quality of life (based on the VR-12 physical component score <41) had a high discrimination (slope >3.0) index (endorsed by 48% of the sample). Key markers in the fitness and functional domain that discriminated frailty severity included slow physical activities (a proxy for slow gait speed: 34%), limited in moderate ADL (59%), inability to work due to physical health (PH) (12%), and accomplish less than would like due to emotional and/ or PH (49%). None of the markers in the emotional health domain exceeded the benchmark of 3.0; however, poor emotional/mental quality of life (based on the VR-12 mental/ psychological component score <41: 13%) and limited social activities due to emotional and/or PH (25%) came near the benchmark of 3.0 (2.43 and 2.36, respectively).
Supplemental Digital Content, Figure 1S , http://links. lww.com/AA/C524, shows the ICCs for the 18 items combined, and depicts the characteristic "S" or ogive-shaped curve for each item. The curve is monotonic, reinforcing that items used in the analysis assess frailty across a breadth of range; however, a bulk of the items performs better in distinguishing higher levels of frailty severity. In other words, as patients become increasing frail (higher scores on the x-axis), they should have a higher probability (y-axis) of endorsing the markers used to assess frailty severity. Although not shown, individual ICCs conducted within each domain revealed that 2 of the functional limitation items were more informative at the negative or lower end of the frailty continuum (eg, limited in moderate ADLs and limited climbing stairs). In other words, these items function well to distinguish patients with very low levels of frailty.
One assumption of the IRT model applied is that the underlying latent continuum (trait) is unidimensional. 40 We tested a CFA model positing a single latent dimension of frailty reflected by the 18 items. Factor loadings were allowed to vary freely, and the data were supplied as tetrachoric correlations. The fit of this unidimensional model was acceptable, comparative fit index = 0.938, Tucker Lewis index = 0.930; root mean square error of approximation = 0.103 (CIs, 0.101-0.106). The unstandardized factor loadings ranged from 0.501 (PH5: muscle weakness) to 1.03 (fitness and functional limitations-item 6 [FFL6]: exhibit slow physical activities). Although some of the benchmark fit indices showed room for improvement (ie, root mean square error of approximation should be <0.08), this would only occur with the addition of post hoc model refinements (ie, correlated errors). This approach is not recommended for IRT Table 2 provides fit statistics corresponding to the sequence of LCA models tested with the 18 surviving categorical indicators (dichotomized markers). This included a base 1-class or undifferentiated model (ie, a single undifferentiated population) and up to a 10-class model. Following the rule of parsimony, all model fit indices suggest that the 3-class model provides the best fit and makes the most conceptual sense. With each successive extraction of a class, the Bayesian Information Criterion becomes progressively smaller and shows a negligible change between the 3-class (41,800) and 4-class models (40, 936) . The corresponding G 2 and L 2 /df (similar to an F-statistic), and classification error statistics as well as the adjusted likelihood ratio test P value also support the 3-class model. 41 Increasing extraction of classes past the 3-class model has a marginal effect on the overall model fit and results in smaller pockets of patients forming unstable classes that are not clinically meaningfully (ie, do not form discrete phenotypes that vary in composition). Table 3 details the item endorsement probabilities for the 3-class model using the 18 frailty markers. This should be read in conjunction with the Figure, which graphically portrays the 3-class model. A reasonable item endorsement threshold is 60% or higher, so a measure typically must reach this benchmark to be considered an efficient marker of class membership. Class 1 labeled as "Not Frail" (49.7%) consists of patients that endorse a minimum of frailty markers (average item response probability was ρ = 0.090). The largest probability, difficulty climbing flights of stairs (0.249), is far below the desired 0.60 threshold. Class 2 (33.5%) consists of "Moderately Frail" patients who endorse 5 markers above the critical threshold (average item response The remaining class, labeled "Severely Frail" (16.7%), consists of patients who endorsed 11 frailty markers across all 3 domains (physical, functional limitations, and emotional health), all exceeding the 0.60 threshold (average item endorsement probability was ρ = 0.669). Members of this class endorsed 2 of the physical burden items (worsening PH and poor physical quality of life), but they also endorsed 5 of the functional limitation markers >0.60 (average ρ = 0.849). Notably, all 5 of the emotional health markers exceeded 0.60, suggesting that this class experienced a unique level of frailty that combined physical burdens and emotional health problems. Classification based on estimated posterior probabilities was quite sound as evidenced by the very accurate cross-classification probabilities (0.959, 0.968, and 0.933 for classes 1, 2, and 3, respectively). Table 4 shows that compared to patients assigned to the reference not frail class, those in the severely frail class included the largest proportion of female patients, ethnic minorities, unemployed, and a greater proportion of patients whose American Society of Anesthesiologists physical status score was 3 or higher. A greater proportion of severely frail patients had relatively higher Charlson Comorbidity Index (CCI) scores than those assigned to the not frail and moderately frail classes. Comparison of their baseline health status also indicated that severely frail patients had statistically significant higher proportions of stroke (7.7%), deep vein thrombosis or pulmonary embolism (9.2%), hypertension (57%), and cancer (31%) (not shown in Table 4 ). Moreover, the CCI score increased across the 3 frailty phenotypes from 15% to 18% to 23% in the not frail, moderately frail, and severely frail classes, respectively. In regard to additional features that could distinguish the classes, the proportion of patients undergoing high-risk surgery increased from 18% to 29.3% and 32.3% in the not frail, moderately frail, and severely frail classes, respectively. The association of frailty with age and general anesthesia was monotonic. The moderately frail class was older on average than both the severely frail and the not frail classes. Also, larger proportions of the patients in the not frail (82.7%) and the severely frail (83.5%) received general anesthesia than those in the moderately frail class (72.4%).
LCA Model
Frail Patient Characteristics
Frailty Phenotypes and Postoperative Outcomes
The overall proportion of patient-reported complications in-hospital and/or 30 days postdischarge was 16.3% (Supplemental Digital Content, Table 2S , http://links.lww. com/AA/C524). Among patients reporting in-hospital complications (12.9%), there was a statistically significant difference (P < .001) in the rate of complications, which increased progressively across the 3 phenotypes: not frail (9.4%), moderately frail (13.7%), and severely frail (21.7%). A relatively low percent of patients (4.6%) was readmitted 30 days postdischarge from their surgery. Readmission rates did not differ significantly between the frailty phenotypes (P < .067: 3.8%, 5.1%, and 5.6%, respectively, for not frail, moderately frail, and severely frail patients). Quality of life (QoL) reported in 30-day postoperative surveys differed significantly between the 3 frailty phenotypes (P < .001: 8.3%, 9.2%, and 10.7%, respectively, for not frail, moderately frail, and severely frail patients reporting "worse" QoL than before surgery). Table 5 shows the results of the MLR analysis testing whether frailty phenotypes contributed uniquely to postoperative complications, hospital readmission, and quality of life, independent of demographic, baseline comorbidities, intraoperative, and behavioral factors that could contribute to morbidity. Compared to the reference not frail phenotype, moderately frail patients were 31% more likely (odds ratio [OR], 1.31; 95% CI, 1.03-1.68) and severely frail patients were 89% more likely (OR, 1.89; 95% CI, 1.42-2.50) to report postoperative complications (P < .001). The log likelihood ratio and Hosmer-Lemeshow goodness of fit tests both showed adequate model fit, with an acceptable C-statistic (receiver operating characteristic = 0.67) indicating adequate model fit.
Although there was a 22% greater likelihood of hospital readmission among the moderately frail (OR, 1.22; 95% CI, 0.80-1.86) and 24% greater likelihood for severely frail patients (OR, 1.24; 95% CI, 0.74-2.06) compared to not frail patients, this difference was not statistically significant (P = .067). A single item in the 30-day postoperative survey asks patients, "How would you rate your quality of life now?" Most patients in the study cohort (63%) stated that their quality of life (QoL) was "better" than before surgery, and this trend was representative of all 3 phenotypes (Supplemental Digital Content, Table 2S , http://links.lww.com/AA/C524).
Only 9% of patients rated their QoL as "worse" after surgery. While 8.3% of patients assigned to the not frail phenotype reported worse perception of their QoL, 9.2% and 10.7%, respectively, of the patients assigned to the moderate and severe frailty classes reported worse perception of their quality of life (P < .001). Only the moderately frail patients were less likely to report worsening QoL compared to the not frail class (OR, 0.57; 95% CI, 0.47-0.69), controlling for the other measures in the model.
DISCUSSION
This retrospective cohort study examined 2 principal issues that revolve around assessing frailty and its implications in surgical settings. First, we addressed whether frailty can be conceptualized as an underlying continuum, reflecting gradations of severity. We felt this to be a pressing issue in the conceptualization of frailty, which has relied up until now on additive "count" approaches, failing to distinguish the salience of markers assessing frailty. The Fried phenotype approach uses 5 physical burdens to make its case regarding a medical syndrome, whereas the deficit accumulation approach uses a wider set of markers ranging from 20 to 70, depending on which index is applied. In either case, the constituent elements of the index or phenotype are all treated equally. This lends no support to figuring out the underlying "cause" of frailty, or which system is failing and needs greatest attention, undermining practitioner's attempts to render a suitable clinical diagnosis and specifically tailor interventions. Our study shows that it is best to conceptualize frailty as an amalgam of deficits in multiple domains. To make this case, we also used a statistical procedure that produces parameters that are model dependent and independent of sample characteristics within a population. As a result, derivation of a more parsimonious set of frailty markers using the current sample should not hinder researchers from empirically confirming the same markers or their utility in different samples. The present findings also extend previous work with the Fried phenotypes by showing that classes are not based on who has "more deficits" but rather it is the unique composition of deficits that distinguishes class membership. In the case of the severely frail patients, they endorsed a wide range of markers in the physical burden, functional limitations, emotional and social domains, reinforcing that frailty affects people in multiple ways, not just hindering their physical capabilities. Of paramount importance is that, although the IRT and LCA statistical procedures address different pressing questions, they both focus exclusively on the pattern of responses, in the case of the former as a latent continuum indicating severity and in the case of the latter yielding homogeneous subtypes. Together, these techniques offer a much richer picture of frailty and at the same time provide deeper insight into the "experience" of frailty from the patients' perspective. Indeed, when taken together, the different approaches contribute to the current discussion pertaining to definitions, conceptualization, and utility of the frailty concept. 2, 4, 42, 43 Surprisingly, several markers from the original pool of 32 candidates were eliminated through the IRT analysis although they are quite popular components of many frailty instruments. These included body mass index, slow walking speed, limited mobility and CCI, history of falls, incontinence, dizziness, the American Society of Anesthesiologists III or IV physical status, low oxygen saturation, measures of cognitive functioning (ie, memory, concentration, and orientation), a psychiatric assessment of dementia, and all the nutrition and weight loss items (eg, nutrition, body mass index, or weight loss). These markers had relatively low discrimination and/or difficulty levels within the current sample.
The items that were selected by the IRT model included a single physical burden item, a proxy for the Fried slow gait item, functional limitations assessing exhaustion, low physical activity, worsening disability, limitation in ADL, limitations in work from physical and emotional health problems, accomplishing less, and restrictions on climbing stairs, and only one of 4 social support measures assessing whether patients felt their physical or emotional health problems interfered with their routine social activities (ie, visiting friends and joining other social activities). The 4 emotional health markers selected by the IRT model included feeling downhearted and blue, calm/peaceful, emotional health status change, and overall quality of mental health.
The final set of 18 frailty indicators that survived the IRT procedure included 5 physical burden markers, 8 functional limitation markers, 4 mental\emotional health markers, and a single social activities marker. Overall, the compilation of this final pool of markers indicated that patients were unable to do what they were accustomed to as part of their normal routine activities and this was attributed to a multitude of limitations.
It is important to note that like Fried et al, 1 we too obtained 3 phenotypes; however, the composition of the phenotypes differed greatly. Fried et al 1 felt that having more burdens accentuated differences in the phenotype classes, however, we found that classes differed based on their composition in addition to the sheer number of markers defining each class. Looman et al 44 also found very heterogeneous classes in their analyses of data obtained from older people residing in the Netherlands. A careful examination of their class structure indicates very similar classes to our findings albeit with a minor distinction regarding the role of psychological frailty. In our study, the distinction of being assigned to the moderately frail class was based primarily on endorsing physical deficits, whereas assignment to the severely frail class entailed endorsing not only physical burdens but also fitness and functional limitations and a wide range of emotional problems that collectively hindered patients' activity levels. These "typological" distinctions may evade detection during a clinical examination because they require sifting through a large number of responses and mixing and matching to come up with a clear picture of the patient's day-to-day living and their various impairments. They are, however, important indicators of the most severely frail patient.
Validation of the phenotypes in terms of 3 relevant surgical outcomes also shows how class membership differed in terms of real-world experiences. These experiences included returning to the hospital, worsening quality of life after surgery, and complications from surgery. Despite the fact that the logistic models produced modest concordance statistics (ie, C-statistics varying between 0.6 and 0.7), indicating that additional covariates are perhaps needed to gain model precision, overall, this information should be quite useful to clinicians whose objectives include relating perioperative information to surgical outcomes as part of the decision process determining the suitability of patients for surgery. Importantly, the increased risk associated with severely frail patients cannot be attributed to potential demographic (ie, age) or disease comorbidity, and intraoperative anesthetic care, and detrimental lifestyle factors (ie, smoking), which were statistically controlled. Nevertheless, we cannot exclude confounding from unmeasured variables. Interestingly, in contrast to findings from other studies, [45] [46] [47] we were not able to firmly predict readmission from frailty class membership.
We also found that moderately frail patients had a lower odds of reporting poor quality of life after surgery compared to the not frail, whereas we should expect greater frailty severity to be associated with poorer functional outcomes and limitations. There are many reasons for this surprising finding, some of which may tap into expectations of relief from pain and other "cognitive or motivational" factors that can differentiate the frailty phenotypes but remain unmeasured. Moderately frail individuals may resign themselves to the plethora of limitations they experience and not get their hopes up for a better quality of life even with the surgical intervention. As a clinical phenotype, they do not have as many problems or functional limitations as the severely frail and thus, may not feel that their quality of life has been adversely affected at that point in time. They also comprise the largest percentage of individuals who reported their quality of life was better, and only a very small percentage (<10%) reported their condition as "worse" after surgery, thus limiting the possibility of optimally detecting why they felt improved quality of life after surgery.
Limitations
There are several important limitations associated with this study. The surgical patients originated from a single center reflecting the demographic composition of this particular hospital and the region it primarily serves. In addition, most of the surgeries were elective, suggesting the need to validate the current findings with different and more heterogeneous cohorts of surgical patients to confirm that frailty subtypes exist independent of environmental conditions, cultural issues, and practice specialties.
In several instances, we used self-reported proxies as "markers" to canvass the different frailty domains. With the Fried approach, this is not so problematic given that only 5 physical burden items are needed to replicate the phenotypes. However, the inclusion of other domains assessing functional limitations, social activities, emotional, and cognitive performance measures requires new instrumentation to be introduced into the discussion. This could potentially lead to extraction of uniquely different subtypes, as we found with the inclusion of 3 domains not considered by Fried et al. 1 Additional registry-based studies with reported instrumentation representing as many domains as possible are needed to test the replicability of these findings using reasonable proxies.
Missing data may also present another limitation, albeit 70% of the original registry database had complete data. Analyses to detect sample bias did not indicate significant differences between the subgroups with complete versus missing data. Still, subtle if not systematic differences may exist between these subgroups although they remain unmeasured. We also dichotomized ordinal and continuous indicators used in the models. There is strong statistical evidence that with regression or other variable-centered approaches, this would undermine our ability to detect underlying statistical relations. 48 However, LCA is a personcentered technique that incorporates statistical information for each frailty marker based on patient endorsement (ie, yes/no). In this case, binary information is appropriate to indicate a patient giving a positive response (ie, "yes, this happens to me"). It is the presence versus absence of the symptom rather than its magnitude or level of intensity that matters in this type of analysis. Accordingly, there should be minimal loss of information from this data management procedure to fashion patterns of frailty markers and posit an underlying vulnerability.
CONCLUSIONS
This study distinguished subtypes of frailty based on common markers readily used in clinical practice. Distinguishing phenotypes based on symptomatology paints a more refined clinical picture of frailty and may help to clarify features of the underlying syndrome. 2, 49, 50 We extended current www.anesthesia-analgesia.org
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Frailty Phenotypes and Surgical Outcomes frailty conceptual models that primarily emphasize physical burden markers by including compromised functioning in social, cognitive, and emotional health domains as well as physical functional limitations that may influence a patient's will to live, thriving, and resilience. [50] [51] [52] [53] We also were able to identify a group of characteristically older frail patients that was most vulnerable to postoperative complications, suggesting that efficient risk assessments to detect frailty preoperatively in a systematic, objective fashion could be integrated into clinical practice.
Clinicians benefit from the progressive refinement of risk assessments that have important practice ramifications. A prerequisite to support this goal requires establishing an instrument's psychometric properties. The present study does this by clarifying frailty as a reliable and valid, albeit, multifaceted syndrome, including physical burden deficits, functional limitations, and problems in living that underlie emotional health and social support. This more holistic view of frailty should have ramifications for multiple settings, including research, clinical, surgical, and policy initiatives. E
